Localization of 3-hydroxy-3-methylglutaryl CoA reductase and 3-hydroxy-3-methylglutaryl CoA synthase in the rat liver and intestine is affected by cholestyramine and mevinolin.
In the normal fed rat, both 3-hydroxy-3-methylglutaryl CoA (HMG-CoA) synthase and HMG-CoA reductase are found in high concentrations in hepatocytes that are localized periportally. The majority of the liver cells show little or no evidence of either enzyme. Addition of cholestyramine and mevinolin to the diet resulted in all liver cells showing strong positive staining for both HMG-CoA reductase and HMG-CoA synthase. These two drugs increased the hepatic HMG-CoA reductase and HMG-CoA synthase activities 92- and 6-fold, respectively, and also increased the HMG-CoA reductase activity in intestine, heart, and kidney 3- to 15-fold. We used immunofluorescence and avidin-biotin labeled antibody to localize HMG-CoA reductase in the rat intestine. In rats fed a normal diet, the most HMG-CoA reductase-positive cells were the villi of the ileum greater than jejunum greater than duodenum. Crypt cells showed no evidence of HMG-CoA reductase. Addition of cholestyramine and mevinolin to the diet led to a dramatic increase in the concentration of HMG-CoA reductase in the apical region of the villi of the ileum and jejunum and in the crypt cells of the duodenum. Hence these two drugs affected both the relative concentration and distribution of intestinal HMG-CoA reductase. Cholestyramine and mevinolin feeding induced in the liver, but not intestine, whorls of smooth endoplasmic reticulum that were proximal to the nucleus and contained high concentrations of HMG-CoA reductase. Administration of mevalonolactone led to the rapid dissolution of the hepatic whorls within 15 min, at a time when there is little or no change in the mass of HMG-CoA reductase. We conclude that the whorls are present in the livers of rats fed cholestyramine and mevinolin because the cells are deprived of a cellular product normally synthesized from mevalonate.